Enhanced Sequence Coverage of Large Proteins by Combining Ultraviolet Photodissociation with Proton Transfer Reactions.
Ultraviolet photodissociation (UVPD) produces rich and informative fragmentation of intact protein ions, but in the case of high mass proteins (>30 kDa) the spectra are congested with overlapping isotope patterns of highly charged fragment ions. In the most congested regions, many fragments cannot be confidently identified even when high-resolution mass analyzers and modern deconvolution algorithms are used. Gas-phase ion-ion proton transfer reactions (PTR), which reduce the charge states of highly charged ions, can be used to alleviate this congestion and facilitate the identification of additional fragment ions when performed following UVPD. We have developed protocols for sequentially performing PTR on multiple populations of ions generated by UVPD in a way that can be tailored to balance the depth of characterization with speed and throughput. The improvements in sequence coverage and fragment identifications are demonstrated for four proteins ranging in size from 29 to 56 kDa. Sequence coverages up to 80% were achieved for carbonic anhydrase (29 kDa), 50% for aldolase (39 kDa), 46% for enolase (46 kDa), and 27% for glutamate dehydrogenase (56 kDa), and up to 74% sequence coverage was obtained for 25 kDa antibody drug conjugate subunits in online LC-MS experiments.